Antagonism of cocaine-induced hepatotoxicity by the alpha adrenergic antagonists phentolamine and yohimbine.
The ability of the alpha adrenoreceptor antagonists phentolamine and yohimbine to antagonize cocaine-induced hepatotoxicity was determined in phenobarbital-induced B6C3/F1 mice. Hepatotoxicity was assessed by the histologic extent of necrosis, incidence of latent lethality and increases in serum alanine aminotransferase activity. The depression of hepatic glutathione levels also were measured. The administration of a single 5-mg/kg dose of phentolamine antagonized the decrease in glutathione levels and the elevation of aminotransferase activity caused by a 60-mg/kg dose of cocaine. Similar results were obtained in mice pretreated with the alpha-2 antagonist yohimbine. Whereas the duration of antagonism could be extended by administering a 30-mg/kg dose of yohimbine, the magnitude of the antagonism was not increased. In contrast to the experiments with the larger dose, multiple hourly doses of 2.5 mg/kg of yohimbine increased both the duration of antagonism and the magnitude of protection against the hepatotoxicity produced by cocaine. Yohimbine pretreatment reduced cocaine-induced latent lethality by 50%, but did not alter the time to lethality. The results of these experiments indicate that the alpha adrenoreceptor antagonist reduces the toxicity of cocaine rather than merely delaying its time of onset. This effect does not appear to result from an inhibition of the toxic metabolite(s) of cocaine, as a 10-fold molar excess of yohimbine failed to antagonize lipid peroxidation caused by in vitro incubation of cocaine with hepatic microsomes. Additional experiments in mice whose liver metabolism had not been induced by prior pretreatment with phenobarbital revealed that 60 mg/kg of cocaine lowered glutathione but was not hepatotoxic.(ABSTRACT TRUNCATED AT 250 WORDS)